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[57] ABSTRACI‘ 
A laser disk player which can sequentially perform the 
loading and chucking operations of a disk tray and the 
tilting operation of an optical apparatus by transferring 
the rotary power of a main motor to a rotary member is 
disclosed. The laser side player comprises a chucking 
apparatus mounted at a chassis for performing the load 
ing and chucking operation of a disk tray, a rotary mem 
ber for sliding the disk tray by rotation of ?rst and 
second tray gears receiving the rotary power of a main 
motor, a lever operated in response to the motion of the 
rotary member for chucking a disk by guiding a bracket 
tray of the chucking apparatus using a side plate, and a 
tilt gear mounted on a deck and engaged with the rotary 
member for tilting an optical apparatus, wherein the 
management of assembly part is simpli?ed so that the 
productivity is improved and the production cost is 
reduced. 

46 Claims, 10 Drawing Sheets 
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LASER DISK PLAYER 

BACKGROUND OF THE INVENTION 

The present invention relates to laser disk players 
and, more particularly, to a laser disk player which 
improves the productivity and reduces the production 
cost through simpli?cation of each part, by performing 
the loading and chucking operation of a disk tray and 
the tilting operation of an optical instrument by the 
rotation of only a main motor simultaneously. 

In general, laser disk players in which an optical 
pickup projects a laser beam on a disk and detects the 
re?ected beam in order to read out the recorded infor 
mation, employ a spindle motor for rotating a disk and 
a feeding motor for moving an optical pickup of an 
optical apparatus. In the case of horizontal loading laser 
disk players, especially, a loading motor for sliding the 
disk tray is also used. The disk is tilted due to deforma 
tions such as bending according to operational environ 
ments or mechanical chucking state. This makes it diffi 
cult to accurately play back information recorded on 
the disk. Accordingly, in order to keep the distance 
between the disk and the optical pickup constant, a 
motor for tiltingthe optical apparatus is further neces 
sary. Since four motors are employed for performing all 
functions while playing back the recorded information 
in the laser disk players, mechanical construction be 
comes very complicated and the production cost is 
raised, thereby degrading the productivity and provid 
ing many problems in making the laser disk players 
compact. 

Recently, laser disk players employ only three mo 
tors to solve these problems. The spindle and feeding 
motors which are used are identical to the ones used 
past conventional laser disk players. Then, they use a 
cam gear instead of a tilting motor so that the optical 
apparatus is tilted by the loading motor which slides the 
disk tray. In such conventional laser disk players, how 
ever, many screws are used to assemble each part to a 
case and the structure of the parts mounted on a deck, 
which are used to transfer the rotary power of the cam 
gear, becomes complicated, thereby making the overall 
structure of the laser disk players complicated. Also, 
since a disk tray for loading the disk and clamps for the 
chucking operation are separately assembled to the 
case, a large number of assembly processing steps is 
required and is dif?cult to manage, increasing the pro 
duction cost. Moreover, the size and the shape of the 
case is restricted, making the fabrication of various 
products difficult. 

SUMMARY OF THE INVENTION 

The present invention solves these problems and 
provides a laser disk player which can perform the 
loading and chucking operations of a disk tray and the 
tilting operation of an optical apparatus by transferring 
the rotary power of a main motor to rotary members 
and can also simplify the management of assembly parts 
by easily mounting each part on a chassis and separating 
each part from the chassis again, and by assembling a 
chucking apparatus with a deck after completing them 
in individual processing steps, thereby improving the 
productivity and reducing the production cost. 

Also, the present invention allows making a variety 
of products since the size and shape of a case can be 
easily changed. 

2 
According to the present invention, a laser disk 

player is provided for playing back information re 
corded on a disk by using an optical pickup, comprising 
a chucking apparatus mounted at a chassis for perform 
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rotary member for sliding the disk tray by rotation of 
first and second tray gears receiving the rotary power 
of the main motor, a lever operating according to the 
motion of the rotary member for chucking the disk by 
guiding the bracket tray of a chucking apparatus using 
a side plate, and a tilt gear mounted on the deck and 
engaged with the rotary member for tilting an optical 
apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial top view of a laser disk player 
according to the present invention, representing a part 
of an unloading state; 
FIG. 2 is a sectional side view of the laser disk player 

according to the present invention; 
FIG. 3 is a partial cross-sectional view of the laser 

disk player according to the present invention; 
FIG. 4 is a partial top view of the laser disk player 

according to the present invention, representing a part 
of a loading state; 
FIG. 5 is a partial perspective view of the laser disk 

player according to the present invention, representing 
an assembled state of a chucking apparatus; 
FIG. 6 is a partial perspective view of the laser disk 

player according to the present invention, representing 
an assembled state of a lever; 
FIGS. 7A and 7B show top and cross-sectional 

views, respectively, of a chucking apparatus of the laser 
disk player according to the present invention; 
FIG. 8 is a top view of the laser disk player according 

to the present invention, representing an assembled state 
of a deck and an optical apparatus; 
FIGS. 9A and 9B show top and bottom views, re 

spectively, of the first tray gear of the laser disk player 
according to the present invention; 
FIGS. 10A, 10B and 10C show top, bottom and 

cross-sectional views, respectively, of a rotary member 
of the laser disk player according to the present inven 
tiOn; 
FIG. 11 is a top view of a lever of the laser disk 

player of the present invention; and 
FIGS. 12A and 12B show perspective and cross-sec 

tional views, respectively, of a tilt gear of the laser disk 
of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention will now be described in more 
detail with reference to the accompanying drawings. 
FIGS. 1 to 4 show each part of a laser disk player 

according to the present invention. 
A chucking apparatus 200 for performing loading and 

.chucking operations of a disk tray 202 is mounted on a 
chassis 100 and a deck 300 is positioned under the 
chucking apparatus. On the deck 300, an optical appara 
tus is mounted for playing back information recorded 
on a disk 201 using an optical pickup. In the chassis 100, 
a body consisting of a side frame 101 and a lower frame 
102 is formed by injection molding. At the side frame 
101, may bar-type guiding slots 103 are formed and, 
below these guiding slots, guiding pieces 105a and 105b 
with a slot 104 are formed. At both sides of the side 
frame 101, a bracket 106 is ?xed. Many underpinning 
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pieces 107 are formed at the upper side of the lower 
frame 102 and bosses 108a and 108b are formed at the 
center of the lower frame 102. Also, a side plate 10 is 
inserted into the guiding slot formed at the side frame 
101. A plurality of shaped guiding holes 11 are formed 
in the side plate 10. At the end of the guiding holds 11, 
an assembly slot 12 is formed and connected to the 
upper side of the guiding holes 11. Along the border of 
the guiding holes 11, guiding ribs 13 are also formed. A 
linking hole 14 is formed at the lower side of the side 
plate 10. 
On the other hand, in a chucking apparatus 200, 

shown in FIGS. 7A and 7B, a disk tray 202, which can 
load a disk of 80, 120, 200 or 300 mm in diameter, is 
mounted to a bracket tray 203. A plate 204 is assembled 
on the bracket tray 203. At both sides of the bracket 
tray 203, guiding axes 206 are formed. The bracket tray 
203 also has a space part 205. The guiding axes 206 are 
inserted into both the guiding slot 103 of the chassis 100 
and the guiding hole 11 of the side plate 10 through the 
assembly slot 12 of the side plate 10. A spring 207 ?xed 
by a holder 208 is mounted at the center of the plate 204. 
Also, a clamp 209 is mounted at the holder 208 to press 
the disk 201. 
At this time, since the chucking apparatus 200 can be 

mounted on the side frame 101 of the chassis 100 after 
assembling the bracket tray 203 and the plate 204 in 
individual processes. It is easy to manage assembly parts 
and thus the ef?ciency of assembly is improved. At a 
predetermined portion of the chassis 100 in FIG. 1, a 
pulley 16 for rotating the rotary member 30 by receiv 
ing the rotary power of the main motor 15, and gears 
17A and 17B are mounted to be engaged with each 
other. The rotary power of the rotary member 30 is 
transferred to the ?rst and second tray gears 20 and 25, 
the second tray gear 25 being mounted below the 
bracket tray 203 and engaged with the rack part 202A 
formed along side of the disk tray 202. 
As shown in FIGS. 9A and 9B, ?rst and second gear 

parts 21 and 22 are formed at the exterior border of the 
upper and lower parts of the tray gear 20 and a locking 
face 23 is formed between the upper and lower parts. At 
a part of the locking face 23, a triangular type of mark 
21a is formed at a predetermined part shown in the 
?gures on the left of the ?rst gear part 21 that is apart 
from Y-Y' axis by an angle of 50°. The second gear part 
21 of the ?rst tray gear 20 is engaged with the gear part 
26 of the second tray gear 25. 
As shown in FIGS. 10A to 10C, a cam slot 31 divided 

into a moving section I, a chucking section II and a 
tilting section III, is formed at the upper side of the 
rotary member 30. At one end of the cam slot 31, a wide 
space part 310 is formed. A rib 32 with a bending part 
320 is formed at a predetermined part of the exterior 
border of the cam slot 31 with the bending part 32a 
located apart from Yl-Yl’ axis by an angle of about 4". 
As shown in FIGS. 10B and 10C, ?rst, second, and 
third cam slots 33a, 33b, and 33c have assembling holes 
34a, 34b, and 34c, respectively, and are formed at the 
lower side of the rotary member 30. Also, a ?rst gear 
part 35 is formed at the exterior border of the third cam 
slot 33c to be engaged with the gear 25b. Subsequently, 
the second and third gear parts 36 and 37 are formed at 
the exterior border of the rotary member 30. The sec 
ond gear part 36 of the rotary member 30 is engaged 
with the second gear part 22 of the ?rst tray gear 20. 
The guiding pin 41 of lever 40 is inserted into the cam 
slot 31. 
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As shown in FIG. 11, sliding parts 42 are formed at 

both ends of the lever 40 so that they are linked with the 
holes 14 of the side plate 10. Long slots 43 and 44 are 
formed at the predetermined parts of the lever 40. To 
these long slots 43 and 44, assembling holes 43a and 44a 
are connected so that the lever 40 can easily be assem 
bled to or separated from ?xing pins 451: and 45b. 
As shown in FIG. 8, guiding pins 51a, 51b, and 51c 

formed at switching levers 50a, 50b, and 50c are inserted 
into the ?rst, second, and third cam slots 33a, 33b, and 
33c, respectively. At the center parts of the switching 
lever 50a, 50b, and 50c, ?xing pins 52a, 52b, and 52c are 
respectively formed, so that they are freely moved on 
the deck 300. The other ends of the switching levers 
50a, 50b, and 50c are in contact with the buttons 54 of 
the mode switch 53 mounted on the deck 300, perform 
ing an ON/OFF operation. 
As shown in FIGS. 12A and 12B, a tilt gear 60 on 

which tilting slots 61a, 61b, and 61c are connected to 
each other in a spiral form and under which a gear part 
62 is formed at the exterior border of the lower part of 
the tilting gear, is engaged with the third gear part 37 of 
the rotary member 30. A supporting piece 63 and a 
hanging piece 64 are formed between the gear part 62 of 
the tilt gear 60, where the supporting piece 63 is in 
contact with the exterior border of the rotary member 
30, while the handing piece 64 is in contact with one end 
of a lever 70. 
As shown in FIG. 8, the lever 70 is formed on the 

deck 300 so as to be pivoted around the ?xing pin 71. A 
hanging piece 72a is formed at one end of the lever to 
?x one end of a spring 73 and the other end of the spring 
73 is ?xed to another hanging piece 72b on the deck 300, 
applying the resilient force to the tilt gear 60. An oper 
ating piece 401 formed at one side of the optical appara 
tus 400 is inserted into the ?rst, second, and third tilting 
slots 61, 61b, and 61c of the tilt gear 60. 
As shown in FIG. 8, a feeding motor 405 for driving 

the optical pickup 404 a guiding axis 403, is mounted on 
the optical apparatus 400. Also, a turn-table 406 is 
mounted on the spindle motor 402 for safely receiving 
the disk 201. In order to detect a distance between the 
disk 201 and the optical pickup 404, a sensor (not 
shown) is also provided at a predetermined position on 
the optical apparatus 400. This optical apparatus 400 is 
mounted at the deck 300 so as to be freely tilted around 
the ?xing axis 407. 
Now, the present invention is explained in detail in its 

sequence of steps for assembling major parts of the laser 
disk player. 
The deck 300 provided with the optical apparatus 400 

is mounted at the upper face of the lower frame 102 of 
the chassis ‘100, while the rotary member 30 is mounted 
at the boss 108a of the lower frame 102. The side plate 
10 is mounted to the guiding slot 104 formed at the side 
frame 101 of the chassis 100. 
At this time, as shown in FIG. 5, the assembling slot 

12 connected to the guiding hole 11 of the side plate 10 
must agree with the guiding slot 103 of the side frame 
101. Also, when the rotary member 30 is mounted at the 
upper surface of the chassis 100, the rotary member 30 
is joined with the boss 1080 after the assembling holes 
34a, 34b, and 34c formed in the ?rst, second, and third 
cam slots 33a, 33b, and 33c of the rotary member 30 
agree well with the guiding pins 51a, 51b, and 51c, re 
spectively, of the respective switching levers 50a, 50b, 
and 50c formed on the deck 300. By such a method, the 
guiding pins 51a, 51b, and 51c of the respective switch 
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ing levers 50a, 50b, and 500, can accurately be inserted 
into the ?rst, second, and third cam slots 33a, 33b, and 
33c of the rotary member 30. After the locking face 23 
of the ?rst tray gear 20 is mounted at the boss 108b of 
the lower frame 102 so as to be in contact with the 
exterior border of the rotary member 30, the second 
gear part 22 of the ?rst tray gear 20 is mounted and 
engaged with the second gear part 36 of the rotary 
member 30. 
At this time, after the mark 210 formed at the upper 

face of the ?rst gear part 21 of the ?rst tray gear 20 is 
accurately positioned at the bending part 320 of a rib 32 
formed at the upper face of the rotary member 30, the 
fixing pin 45a is assembled with the boss 108a of the 
lower frame 102. 
On the other hand, a sequence of steps for assembling 

the lever 40 to operate the side plate 10, is shown in 
FIG. 6. 

After inserting the assembling holes 430 and 44a of 
the lever 40, the ?xing pins of 45a and 45b of the lower 
frame 102 into respectively, the lever 40 is pulled in a 
direction of arrow “W” as shown in FIG. 6. Then, the 
?xing pins 454 and 45b are guided to the long slots 43 
and 44 connected to the assembling holes 430 and 44a. 

Since the guiding pin 41 of the lever 40 is positioned 
at the space part 12 (“A” in FIG. 10A) connected to the 
cam slot 31 of the rotary member 30, as shown in FIG. 
10A, the lever can be moved easily, thereby making the 
assembling process easier. Each of the sliding parts 42 of 
the lever 40 is inserted into a linking hole 14 of the side 
plate 10. 

After inserting the guiding axis 206 formed at the 
bracket tray 203 of the chucking apparatus 200 into 
both the guiding slot 103 formed at the side frame 101 of 
the chassis 100 and the guiding hole 11 formed at the 
side plate 10, the rotary power is applied to the pulley 
16 from external through the space part 205 of the 
bracket tray 203. Then, the rotary member 30 is rotated 
by the gears 17a and 17b and the guiding pin 41 of the 
lever 40 is positioned at the starting point (“B” in FIG. 
10A) of the cam slot 31 according to the rotation of the 
rotary member 30. Here, the lever 40 moves the side 
plate 10 on the guiding slot 104 of the side frame 101. 
Then, the guiding axis 206 of the bracket tray 203 is 
hung to the shaped guiding hole 11 of the side plate 10, 
so as not to break away from the guiding hole 103 of the 
side frame 101. 
At this time, the state that the guiding pin 41 of the 

lever 40 is positioned at the starting point of the cam slot 
31 formed at the rotary member 30 is the unloading 
state of the laser disk player such that the rotation of the 
rotary member 30 is limited or completed by the opera 
tion of the mode switch 53 according to the switch 
levers 51a, 50b, and 50c. Thus, the disassembling of the 
chucking apparatus 200 and the lever 40 is possible only 
when the guiding pin 41 is positioned at the empty part 
31a of the cam slot 31 by applying the rotary power to 
the pulley 16, in contrary to the assembling process. 

Accordingly, each part of the laser disk player can 
easily be mounted to or separated from the chassis 100. 
Also, as shown in FIG. 1, if the disk tray is pushed due 
to the external mode switch or the external physical 
force after loading the disk 201 on'the disk tray 202, the 
main motor 15 connected to a limit switch (not shown) 
is rotated, transferring the rotary power to the pulley 16 
and the gears 17a and 17b. Then, the rotary member 30 
is also rotated. At this time, the rotary power of the 
rotary member 30 is transferred to the ?rst and second 
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6 
tray gears 20 and 25 and then the disk tray 202, of which 
the rack part 2020 is engaged with gear part 26, is 
loaded by the transferred rotary power of the second 
tray gear 25. This loading operation is performed by the 
guiding pin 41 of the lever 41 in the loading section I 
formed at the rotary member 30. 
As shown in FIG. 4, by the continuous rotation of the 

rotary member 30, the guiding pin 41 of the lever 40 is 
guided to the chucking section II of the rotary member 
30. Thus, the long slots 43 and 44 of the lever 40 are 
guided according to the ?xing pins 45a and 45b, respec 
tively, and the sliding part 42 of the lever 40 is guided 
according to the underpinning piece 107 formed at the 
lower frame 102 of the chassis 100, moving the side 
plate 10 in the guiding slot 104 of the side frame 101. 
The side plate 10 is guided by the guiding pieces 105a 
and 105b of the side frame 101. Also, the shaped guiding 
hole 11 of the side plate 10 guides the guiding axis 206 
of the bracket tray 203 to the guiding slot 103 of the side 
frame 101 according to the guiding rib 13, moving the 
chucking apparatus 200 downward. 
The gear part 26 of the second tray gear 25, mounted 

at the lower face of the bracket tray 203, is guided 
according to the ?rst gear part 21 of the ?rst tray gear 
20 and the rack part 2020 of the disk tray 202 is guided 
according to the ?rst gear part 21 of the ?rst tray gear 
20 to the gear part 26 of the second tray gear 25, being 
moved downward. At this time, the second gear part 22 
of the ?rst tray gear 20 is disjointed from the second 
gear part 36 of the rotary member 30 and the locking 
face 23 is in contact with the outside of the rotary mem 
ber 30. 

Since the chucking apparatus 200 is moved down 
ward, the clamp 209 presses on the upper face of the 
disk 201 to chuck the disk 20 on the turn-table of the 
spindle motor 402. Also, the clamp 209 prevents the slip 
of the disk 201 by the resilient force of the plate spring 
207. The rotary member 30 guides the guiding pins 51a, 
51b, and 510 of the switching levers 50a, 50b, and 50c 
inserted into the ?rst, second, and third cam slots 33a, 
33b, and 33c, according to each operation state. The 
switching levers 50a, 50b, and 500 are moved, centered 
on the ?xing pins 52a, 52b, and 520, respectively, ac 
cording to the buttons 54 of the mode switch 53. Then, 
the buttons are turned on or off. Thus, an ON or OFF 
signal is transferred to the driving devices (not shown), 
stopping the main motor 15. 

Subsequently, the spindle motor 402 of the optical 
apparatus 400 rotates the disk 201 and the feeding motor 
405 moves the optical pickup 404 according to the guid~ 
ing axis 403 to play back the information recorded in the 
disk. Here, the sensor of the optical apparatus 400 de 
tects a distance between the disk 201 and the optical 
pickup 404 to rotate the electrically connected main 
motor 15. Then, the main motor 15 transfers the rotary 
power sequentially to the pulley 16 and the gears 17a 
and 17b, thereby rotating the rotary member 30. 
According to the rotation of the rotary member 30, 

the supporting piece 63 is in contact with the outside of 
the rotary member 30 and the gear part 62 of the tilt 
gear 60 is engaged with the third gear part 37 of the 
rotary member 30 by the moving force of the lever 70. 
That is, the lever 70 tends to move by the elastic force 
of the third gear part 37, centered on the ?xing pin 71, 
and this force is transferred to the tilt gear 60 through 
the handing piece 64. Thus, the guiding pin 41 of the 
lever 40 is guided within the tilting section III of the 
cam slot 31 formed at the rotary member 30 and the tilt 
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gear 60 is rotated by the rotary member 30, guiding the 
operating piece 401 of the optical apparatus 400 on the 
?rst, second, and third tilting slots 61a, 61b, and 610. 
Then, the optical apparatus 400 is tilted along the direc 
tion of the tilt gear 60 (direction “X” in FIG. 2) and thus 
the distance between the disk 201 and the optical pickup 
404 is kept constant. 
On the other hand, if any external mode is selected to 

convert the mode during the playback of the informa 
tion in the disk 201, the main motor 15 is rotated by the 
driving device, rotating the rotary member 30. Then, 
the disk tray 202 is moved down by the rotary member 
30 and returns to its original position to protect the disk 
201. 

In the case of picking out the disk 201 from the disk 
tray 202 after completing the playback of the disk 201, 
the ejecting mode is again selected to rotate the main 
motor in an opposite direction to the loading operation. 
Then, the rotary member 30 is rotated in a direction to 
the tilting and chucking operations and thus each part 
enters an unloading state. 
As described hereinabove, the laser disk player ac 

cording to the present invention sequentially performs 
the loading, chucking and tilting operation of the disk 
tray by using the main motor. Also, each part is easily 
mounted to or separated from a chassis, simplifying the 
manufacturing process. Accordingly, the productivity 
is improved and the manufacturing expense is de 
creased. Furthermore, the feature and size of the case 
can easily be varied, making a variety of products. 
What is claimed is: 
1. A laser disk player for playing back information 

recorded in a disk by using an optical pickup, compris 
mg: 

chucking means mounted on a chassis and having a 
bracket tray, for performing a loading and a chuck 
ing operation of a disk tray; 

a plate located at said bracket tray of said chucking 
means; 

a plate spring ?xed at the center of said plate by a 
holder; 

a clamp mounted at said holder to press on a surface 
of the disk; 

rotary means having ?rst and second surfaces and 
receiving rotary power from a main motor, for 
sliding said disk tray by rotation of a ?rst tray gear 
and a second tray gear engaged with said rotary 
means; 

a lever operated according to the motion of said ro 
tary means for chucking a disk by guiding said 
bracket tray of said chucking means using a side 
plate connected to said chassis; and 

a tilt gear mounted on a deck and engaged with said 
rotary means, for tilting an optical apparatus hold 
ing the optical pickup; 

said rotary means further comprising: 
a cam slot formed on said ?rst surface, for moving 

a guiding pin formed on said lever to control 
operation of said laser disk player, said cam slot 
having a widened portion for accommodating 
insertion of said guiding pin during assembly of 
said laser disk player; 

said second surface of said rotary means having a 
plurality of mode cam slots, each mode cam slot 
having a corresponding engaging pin movably 
installed within each said mode cam slot for 
controlling modes of operation of said optical 
pickup; and 
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8 
each mode cam slot further comprising an assem 

bly hole for accommodating each corresponding 
engaging pin during assembly of said laser disk 
player. 

2. The laser disk player according to claim 1, further 
comprising: 

a guiding slot having one open end formed at a side ' 
frame of said chassis; 

a side plate with a guiding hole mounted at said guid 
ing slot of the side frame; 

an assembling slot formed at one end of said guiding 
hole of said side plate; and 

a guiding axis of said bracket tray guided along said 
assembling slot to be assembled with said guiding 
hole of said chassis and said side plate. 

3. The laser disk player according to claim 2, wherein 
said bracket tray is mounted at said side frame of said 
chassis to be assembled with a case. 

4. The laser disk player according to claim 2, further 
comprising: 

a guiding rib formed at an exterior border of said 
guiding hole of said side plate. 

5. The laser disk player according to claim 2, wherein 
said cam slot is formed on said ?rst surface of said ro 
tary means to differentiate a moving section and a 
chucking section of the disk tray and a tilting section of 
the optical apparatus. 

6. The laser disk player according to claim 1, further 
comprising: 

a space formed at a center portion of said bracket tray 
to accommodate a pulley during assembly of said 
laser disk player. 

7. The laser disk player according to claim 1, further 
comprising: 

a ?rst gear part and a second gear part formed at an 
exterior border of an upper and a lower face of said 
?rst tray gear, respectively; and 

a boss having a locking face of three step facets 
formed between said ?rst and second gear parts, 
said locking face for contacting and controlling 
rotation of said rotary means. 

8. The laser disk player according to claim 7, further 
comprising: 

a mark formed at said upper face of said ?rst gear part 
of said first tray gear, spaced apart by a predeter 
mined angle created between a ?rst axis running 
through said mark and a center of said upper face 
and a second axis running through said center and 
along said upper face. 

9. The laser disk player according to claim 1, wherein 
said cam slot is formed on said ?rst surface of said ro 
tary means and provides a transition between said slid 
ing operation of the disk tray, said chucking operation 
of the disk tray, and said tilting operation of the optical 
apparatus. 

10. The laser disk player according to claim 9, 
wherein a ?rst rotary gear part is formed at an exterior 
border of one of said plurality of mode cam slots in said 
rotary means, and a second and a third rotary gear part 
are formed at an exterior border of said rotary means. 

11. The laser disk player according to claim 9, 
wherein a rib having a bending part at a predetermined 
position spaced apart by a predetermined angle is cre-' 
ated between a ?rst axis running through a mark and a 
center of said ?rst surface and a second axis running 
through said center and along said ?rst surface formed 
at an exterior border of said cam slot in said rotary 
means. 
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12. The laser disk player according to claim 9, further 

comprising: 
each said assembly hole being formed on said second 

surface of said rotary means so that engaging pins 
of switching levers are inserted within each said 
assembly hole to facilitate assembly of said optical 
disk player. 

13. The laser disk player according to claim 12, 
wherein a ?xing pin is formed at a center portion of 
each said switching lever so that each said switching 
lever is freely rotatable on said deck, each said switch 
ing lever being in contact with a button of a mode 
switch to perform an ON/ OFF operation. 

14. The laser disk player according to claim 1, further 
comprising: 

sliding parts with a predetermined tilt angle, said 
sliding parts being formed at both ends of said 
lever, and assembling holes connected with long 
slots formed at predetermined positions of said 
lever so that said assembling holes can easily be 
assembled with and separated from ?xing pins. 

15. The laser disk player according to claim 1, further 
comprising: 

?rst, second, and third tilting slots formed in a spiral 
form at an upper side of said tilt gear; and 

a gear part formed at an exterior border of a lower 
face of said tilt gear. 

16. The laser disk player according to claim 15, fur 
ther comprising: 

a supporting piece formed at said exterior border of 
said lower face of said tilt gear and in contact with 
an exterior border of said rotary means; 

lever means for biasing said tilt gear toward a ?rst 
orientation; and 

a hanging piece connected to one end of said biasing 
lever means. 

17. The laser disk player according to claim 16, 
wherein said biasing lever is formed on said deck and 
rotated about a ?xing pin and one end of a spring is ?xed 
to a protrusion formed at one end of said biasing lever. 

18. An optical disk player using an optical pickup for 
reproducing data from an optical disk rotated on a tum 
table, said optical disk player comprising: 

a chassis; 
chucking means having a disk tray receiving the opti 

cal disk and a bracket tray and supported by said 
chassis, for transporting the optical disk from an 
unloaded position outside said chassis to a second 
position within said chassis, and for chucking the 
optical disk to the turntable; 

an optical apparatus having an operating piece and 
holding the optical pickup, said optical apparatus 
capable of rotating about a ?xing axis above said 
chassis; 

switch means for controlling modes of operation of 
said optical pickup; 

a plurality of mode levers connected to said switch 
means, each one of said mode levers having an 
engaging Pin; 

a tilt gear having a plurality of tilting slots spirally 
formed about an axis of rotation of said tilt gear, 
said tilting slots engaging said operating piece of 
said optical apparatus to tilt said optical apparatus 
about said ?xing axis during rotation of said tilt 
gear; 

lever means having a guiding pin, for moving said 
chucking means downward to chuck the optical 
disc to the turntable; 
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10 
a rotary member having ?rst and second surfaces, 

said ?rst surface having a cam slot with three oper 
ational sections and with said guiding pin engaged 
in said cam slot, said rotary member causing said 
chucking means to transport the optical disk from 
said unloaded position to said loaded position while 
said guiding pin is in a ?rst of said three operational 
sections, said lever means to move said chucking 
means downward while said guiding pin is in a 
second of said three operational sections, and said 
tilt gear to rotate in order to tilt said optical appara 
tus about said ?xing axis while said guiding pin is in 
a third of said three operational sections; and 

drive means including a motor, for transferring rotary 
power to said rotary member; 

said rotary member further comprising: 
said cam slot having a widened portion next to said 

?rst operational section for accommodating said 
guiding pin during assembly of said optical disk 
player; 

said second surface of said rotary member having a 
plurality of mode cam slots formed adjacent to 
one another with each said engaging pin of each 
one of said mode levers being moveable within a 
separate one of said plurality of mode cam slots 
for controlling modes of operation of said optical 
pickup by selectively activating said switching 
means; and 

each of said plurality of mode cam slots having an 
assembly hole formed within an interior of each 
of said plurality of mode cam slots for accommo 
dating each said engaging pin of each one of said 
mode levers during assembly of said optical disk 
player. 

19. The disk player as claimed in claim 18, wherein 
said chassis comprises: 

a pair of side walls spaced-apart and positioned oppo 
site from each other; 

a lower wall; 
four guiding pieces, two guiding pieces of said four 

guiding pieces being located on opposite sides of 
each of said pair of side walls, and respectively 
creating a slot formed between said two guiding 
pieces; and 

a plurality of bar-type guiding slots formed in each 
one of said four guide pieces; 

a pair of side plates, each one of said pair of side plates 
movable in the slot formed between said two guid 
ing pieces having a linking hole containing an end 
of said lever means, a plurality of assembly slots, 
each one of said assembly slots being aligned with 
a corresponding one of said plurality of bar-type 
guiding slots and running in a downward direction, 
and a plurality of shaped guide holes formed in 
each one of said side plates, each one of said shaped 
guide holes extending from an end of a correspond 
ing assembly slot at a predetermined angle from 
said downward direction; and 

said assembly slots and shaped guide holes guide 
movement of protrusions extending from said 
chucking means. 

20. The optical disk player as claimed in claim 19, 
wherein: said rotary member further comprises: 

a rib extending from said cam slot on said ?rst surface 
to an outer periphery of said rotary member, said 
rib having a bending part which extends radially 
outward from a center of said rotary member; 
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a ?rst gear part formed on a portion of an outer pe 
riphery of an outermost mode cam slot; 

a second gear part formed on a portion of said outer 
periphery of said rotary member; and 

a third gear part formed on a portion a periphery of 
said second surface closer to said center of said 
rotary member than said second gear part. 

21. The optical disk player as claimed in claim 20, 
wherein said lever means comprises: 

?rst and second ends which are inserted into said 
each of said linking holes, respectively; 

a ?rst restraining slot running parallel to a length of 
said lever means; . 

a second restraining slot running perpendicular to a 
length of said lever means; 

two ?xing pins movable within said two restraining 
slots and coupled to said chassis; 

wherein lever means moves said side plates in said 
slots between said guiding pieces in order for 
movement of said shaped guide holes to move said 
bracket tray downward. 

22. The optical disk player as claimed in claim 19, 
wherein said lever means comprises: 

?rst and second ends which are inserted into said 
each of said linking holes, respectively; 

a ?rst restraining slot running parallel to a length of 
said lever means; 

a second restraining slot running perpendicular to a 
length of said lever means; 

two ?xing pins movable within said two restraining 
slots and coupled to said chassis; 

wherein lever means moves said side plates in said 
slots between said guiding pieces in order for 
movement of said shaped guide holes to move said 
bracket tray downward. 

23. The optical disk player as claimed in claim 18, 
wherein said chucking means comprises: 

said disk tray mounted to said bracket tray; 
a top plate assembled on said bracket tray; 
protrusions extending from sides of said bracket tray 
which travel within shaped guide holes formed in 
said chassis; and 

pressure means having a spring and connected to said 
top plate, for pressing on the optical disk; 

said bracket tray having an opening through which 
rotary power is applied to said drive means during 
assembly of said optical pickup. 

24. The optical disk player as claimed in claim 23, 
further comprising: 

a pulley linked to said motor and said rotary member, 
for receiving rotary power from an external source 
during assembly of the optical disk player to rotate 
said rotary member and position said guiding pin in 
said cam slot. 

25. The optical disk player as claimed in claim 18, 
wherein: said rotary member further comprises: 

a rib extending from said cam slot on said ?rst surface 
to an outer periphery of said rotary member, said 
rib having a bending part which extends radially 
outward from a center of said rotary member; 

a ?rst gear part formed on a portion of an outer pe 
riphery of an outermost mode cam slot; 

a second gear part formed on a portion of said outer 
periphery of said rotary member; and 

a third gear part formed on a portion a periphery of 
said second surface closer to said center of said 
rotary member than said second gear part. 
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26. The optical disk player as claimed in claim 25, 

wherein said chucking means comprises: 
a ?rst tray gear having a ?rst tray gear part formed on 

a portion of an outer periphery of said ?rst tray 
gear, a second gear part formed on a diameter of a 
?rst surface of said ?rst tray gear closer to a center 
of said ?rst tray gear than said ?rst tray part and 
engaging said second gear part of said rotary mem 
ber, a mark formed on a second surface of said ?rst 
tray gear to be positioned at said bending part of 
said rotary member; 

a second tray gear engaging said ?rst tray gear part of 
said ?rst tray gear; 

a rack gear formed on disk tray engaging said second 
tray gear, to linearly move said disk tray. 

27. The optical disk player as claimed in claim 26, 
wherein said ?rst tray gear further comprises: 

a boss part formed between said ?rst and second 
surface of said ?rst tray gear on which said mark is 
formed. 

28. The optical disk player as claimed in claim 26, 
wherein: 

said tilting gear comprises: 
a tilt gear part formed on a portion of an outer 

periphery of said tilt gear, said tilt gear part 
engaging said third gear part of said rotary mem 
ber when said guiding pin is in said third opera 
tional section; and 

a hanging piece formed on said outer periphery not 
having said tilt gear part; and 

said optical disk player further comprises: 
biasing means for biasing said tilt gear in a given 

rotational direction by applying a force to said 
hanging piece. 

29. The optical disk player as claimed in claim 26, 
wherein: 

said ?rst tray gear is mounted on said chassis; and 
said second tray gear is mounted on said chucking 
means below said bracket tray. 

30. The optical disk player as claimed in claim 25, 
wherein: 

said tilting gear comprises: 
a tilt gear part formed on a portion of an outer 

periphery of said tilt gear, said tilt gear part 
engaging said third gear part of said rotary mem 
ber when said guiding pin is in said third opera 
tional section; and 

a hanging piece formed on said outer periphery not 
having said tilt gear part; and 

said optical disk player further comprises: 
biasing means for biasing said tilt gear in a given 

rotational direction by applying a force to said 
hanging piece. 

31. The optical disk player as claimed in claim 25, 
further comprising: 

a deck mounted on said chassis, said optical apparatus 
and said tilt gear being mounted on said deck. 

32. The optical disk player as claimed in claim 18, 
wherein: 

said tilting gear comprises: 
a tilt gear part formed on a portion of an outer 

periphery of said tilt gear, said tilt gear part 
engaging said rotary member when said guiding 
pin is in said third operational section; and 

a hanging piece formed on said outer periphery not 
having said tilt gear part; and 

said optical disk player further comprises: 
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biasing means for biasing said tilt gear in a given 
rotational direction by applying a force to said 
hanging piece. 

33. The optical disk player as claimed in claim 32, 
wherein said biasing means comprises: 

a lever arm ?xed to said chassis at a ?rst end having 
a receiving protrusion; and 

a spring attached at one end to said receiving protru 
son. 

34. The optical disk player as claimed in claim 33, 
wherein said tilt gear further comprises: 
a supporting protrusion formed on said outer periph 

ery of said tilt gear between said hanging piece and 
said tilt gear part and in contact with said outer 
periphery of said rotary member. 

35. The optical disk player as claimed in claim 18, 
further comprising: 

a deck mounted on said chassis, said optical apparatus 
being mounted on said deck. 

36. An optical disk player for reproducing data from 
an optical disk rotated on a turntable by using an optical 
pickup, said optical disk player comprising: 

a chassis having shaped guide slots formed in oppo 
site sides of said chassis, said shaped guide slots 
running at a predetermined angle from a direction 
of an axis of rotation of the optical disk; 

chucking means having protrusions extending from 
opposite sides of said chucking means inserted in 
said shaped guide slots, for linearly sliding the 
optical disk from an unloaded position outside said 
chassis to a loaded position within said chassis, and 
for chucking the optical disk on the turntable; 

an optical apparatus having an operating piece and 
capable of being tilted in a ?rst and a second rota 
tional direction about an axis elevated from said 
chassis; 

a tilting gear having a plurality of tilting slots spirally 
formed about an axis of rotation of said tilting gear, 
said tilting gear engaging said operating piece of 
said optical apparatus; 

lever means having a guide pin, for causing said chas 
sis to move said chucking means in said direction of 
an axis of rotation of the optical disk; 

a rotary member having ?rst and second surfaces and 
mounted on said chassis, for alternately causing 
said chucking means to linearly slide the optical 
disk from said. unloaded position to said loaded 
position, said lever means to induce said chassis to 
move said chucking means in said direction of the 
axis of rotation of the optical disk, and rotating said 
tilting gear to tilt said optical apparatus, in depen 
dence upon operating modes of said optical disk 
player; and 

drive means including a motor, for transferring rotary 
power to said rotary member; 

said rotary member further comprising: 
a cam slot with three operational sections formed 
on said ?rst surface for engaging said guide pin, 
said cam slot having a widened portion for ac 
commodating said guide pin during assembly of 
said optical disk player; 

said second surface of said rotary member having a 
plurality of mode cam slots, each mode cam slot 
having a corresponding engaging pin movably 
installed within each mode cam slot for directing 
a mode lever to control modes of operation of 
said optical pickup; and 
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each mode cam slot further comprising assembly 

hole for accommodating each corresponding 
engaging pin during assembly of said optical disk 
player. 

37. The optical disk player as claimed in claim 36, 
wherein said chassis comprises: 7 

a pair of side walls spaced~apart and positioned oppo 
site from each other; 

a lower wall; 
four guiding pieces, two guiding pieces of said four 

guiding pieces being located on opposite sides of 
each of said pair of side walls, and respectively 
creating a slot formed between said two guiding 
pieces; and 

a plurality of bar-type guiding slots formed in each 
one of said four guide pieces; 

a pair of side plates, each one of said pair of side plates 
movable in the slot formed between said two guid 
ing pieces having a linking hole containing an end 
of said lever means, a plurality of assembly slots, 
each one of said assembly slots aligned with a cor 
responding one of said plurality of bar-type guiding 
slots and running in a downward direction, and a 
plurality of shaped guide holes formed in each one 
of said side plates, each one of said shaped guide 
holes extending from an end of a corresponding 
assembly slot at a predetermined angle from said 
downward direction; and 

said assembly slots and shaped guide holes guide 
movement of said protrusions of said chucking 
means and said rotary member moving said guiding 
pin to cause said lever means to move said pair of 
side plates during one of said operating modes of 
the optical disk player, thereby moving said chuck 
ing means in said downward direction. 

38. A method of operation of an optical disk player 
reproducing data from an optical disk rotated by a tum 
table, said method comprising: 

engaging a ?rst gear part of a rotary member with a 
gear part of a loading member supported by a chas 
sis, said loading member carrying the optical disk 
to load the optical disk from outside said chassis of 
the optical disk player to within the optical disk 
player during a ?rst mode of operation of the opti 
cal disk player; 

sliding a lever arm attached to a cam slot formed on 
a ?rst side of a rotary member to move a pair of 
side plates of said chassis, thereby moving said 
loading member downward and chucking the opti 
cal disk on the turntable, during a second mode of 
operation of the optical disk player; and 

engaging a second gear part of said rotary member 
with a gear part of a tilting gear having a plurality 
of spiral slots to rotate said tilting gear, thereby 
rotating an optical apparatus holding an optical 
pickup about a ?xed axis, during a third mode of 
operation of the optical disk player; 

said step of engaging said second gear part further 
comprising: 
biasing said tilting gear in a ?rst rotational direction 
by connecting a biasing means to a hanging pro 
trusion formed on a periphery of said tilting gear; 

rotating said tilting gear by said engagement of said 
second gear part of said rotary member with said 
gear part of said tilting gear; 

moving an operating piece connected to said opti 
cal apparatus into one of said plurality of spiral 
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slots of said tilting gear according to said rota 
tion of said tilting gear; and 

alternately moving said optical pickup held by said 
optical apparatus closer and more distant from 
the optical disk according to said movement of 
said operating piece. 

39. The method as claimed in claim 38, further com 
prising: 

changing said modes of operation by pressing mode 
buttons and moving a plurality of mode levers 
attached to mode cam slots formed on a second 
side of said rotary member in dependence upon 
said pressing of said mode buttons. . 

40. The method as claimed in claim 38, wherein said 
step of sliding a lever arm comprises: 

sliding said lever arm in a given section of said cam 
slot; 

moving said side plates in chassis guide slots formed 
in said chassis; 

moving loading means guide slots formed in said side 
plates at a predetermined angle to said downward 
direction; and 

allowing movement of protrusions formed from sides 
of said loading means to move within said side 
plates based upon said movement of said loading 
means guide slots, thereby moving said loading 
means in said downward direction. 

41. The method as claimed in claim 38, wherein said 
step of sliding a lever arm comprises: 

sliding said lever arm in a given section of said cam 
slot; 

moving said side plates in chassis guide slots formed 
in said chassis; 

moving loading means guide slots formed in said side 
plates at a predetermined angle to said downward 
direction; and 

allowing movement of protrusions formed from sides 
of said loading means to move within said side 
plates based upon said movement of said loading 
means guide slots, thereby moving said loading 
means in said downward direction. 

42. A method of assembling an optical disk player 
which reproduces data stored in an optical disk rotated 
by a turntable by using an optical pickup, said method 
comprising: 
mounting a deck provided with an optical apparatus 

holding the optical pickup to a bottom of a chassis; 
mounting a rotary member at ?rst attachment means 

of said bottom; 
mounting a pair of side plates to a respective pair of 

guide slots formed at respective side frames of said 
chassis; 

joining said rotary member with said ?rst attachment 
means after assembling holes formed in a plurality 
of mode cam slots formed on a ?rst side of said 
rotary member agree with a corresponding plural 
ity of guiding pins connected to a corresponding 
plurality of mode switching levers; 

mounting and engaging a gear part of a ?rst tray gear 
with a gear part of said rotary member after a lock 
ing face of said ?rst tray gear is mounted at second 
attachment means of said bottom to be in contact 
with an outer periphery of said rotary member; and 

assembling a ?rst ?xing pin with said ?rst attachment 
means of said bottom and assembling a second 
?xing pin with said bottom after a mark formed on 
a surface of said ?rst gear part is positioned at a 
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bending part of a rib formed on a second side of 
said rotary member. 

43. The method as claimed in claim 42, further com 
prising: 

inserting said ?rst and second ?xing pins into respec 
tive assembling holes of a lever; 

pulling said lever in a given direction, thereby guid 
ing said ?rst and second ?xing pins to respective 
long slots having lengths greater than diameters of 
said ?rst and second ?xing pins, respectively; and 

inserting each end of said lever into a respective link 
ing hole formed in each one of said pair of side 
plates. 

44. The method as claimed in claim 42, further com 
prising: 

inserting protrusions formed at a bracket tray of a 
chucking apparatus into guide slots formed at said 
side frames of said chassis and further inserting said 
protrusions into shaped guiding holes formed in 
said side plates; 

applying rotary power to a pulley from an external 
source through an opening in said bracket tray; 

rotating said rotary member by gears connected to 
said pulley and a lever pin attached to said lever, 
said lever pin positioned at an end of a rotary cam 
slot formed on a second side of said rotary member; 
and 

moving said side plates on side frame guide slots, and 
then hanging said protrusions onto said shaped 
guiding holes of said side plates, so as not to break 
away from said guide slots formed at said side 
frames. 

45. An apparatus, comprising an optical disk player 
assembled by the method of claim 42. 

46. An apparatus, comprising an optical disk player 
assembled by the method of claim 42, and further com 
prising: 

chucking means having a disk tray receiving the opti 
cal disk and a bracket tray and supported by said 
chassis, for transporting the optical disk from an 
unloaded position outside said chassis to a loaded 
position within said chassis, and for chucking the 
optical disk to the turntable; 

an optical apparatus having an operating piece and 
holding the optical pickup, said optical apparatus 
capable of rotating about a ?xing axis above said 
chassis; ' 

a tilt gear having a tilting slot spirally formed about 
an axis of rotation of said tilt gear, said tilting slot 
engaging said operating piece of said optical appa 
ratus to tilt said optical apparatus about said ?xing 
axis during rotation of said tilt gear; 

lever means having a guiding pin, for moving said 
chucking means downward to chuck the optical 
disc to the turntable; 

said rotary member for causing said chucking means 
to transport the optical disk from said unloaded 
position to said loaded position while an engaging 
pin is in a ?rst of three operational sections, said 
lever means moving said chucking means down 
ward while said engaging pin is in a second of said 
three operational sections, and said tilt gear to 
rotate in order to tilt said optical apparatus about 
said ?xing axis while said guiding pin is in a third of 
said three operational sections; and 

drive means including a motor, for transferring rotary 
power to said rotary member. 

* i * * * 


